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Abstract


Concise two-step, one-pot protocols for the syntheses of quinoxalines and 5H-benzo[e][1,4]diazepines are reported. An ‘acidless’ Ugi reaction followed by a Boc-deprotection–cyclization sequence is shown to produce arrays of both functionalized scaffolds in good yield. Mono-N-Boc-protected diamines are employed to access quinoxalines and an analogous benzylic amine affords access to 5H-benzo[e][1,4]diazepines in conjunction with supporting reagents in the ‘acidless’ Ugi reaction. Both methodologies are robust, straightforward, and allow installation of at least three points of diversity in the resulting scaffolds.
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          Preparation of 5H-Benzo[e][1,4]diazepine 13b; Typical Procedure
3-Bromophenylglyoxaldehyde (1.0 equiv, 1.0 mmol, 213 mg) and tert-butyl 2-aminobenzylcarbamate (1.0 equiv, 1.0 mmol, 223 mg) were combined in CH2Cl2 (2 mL). 2-Isocyano-1,3-dimethylbenzene (1.0 equiv, 1.0 mmol, 131 mg) and phenylphosphinic acid (0.1 equiv, 0.1 mmol, 14 mg) were added, and the reaction was stirred for 16 h at r.t. while regularly monitoring the reaction progress by LC–MS and TLC. Upon completion, the solvent was evaporated in vacuo, the residue was dissolved in 20% TFA–DCE (3.0 mL), and the reaction mixture was heated in microwave at 140 °C for 20 min. After cooling the reaction to r.t., the reaction mixture was diluted with EtOAc (15 mL), and the organic layer was washed with sat. aq NaHCO3 (2 × 20 mL) and brine (2 × 20 mL). The organic phase was dried over MgSO4 and concentrated under reduced pressure, and the crude was purified by flash chromatography (hexane–EtOAc, 0–100%) using an ISCO™ purification system to afford 3-(3-bromophenyl)-N-(2,6-dimethylphenyl)-5H-benzo[e][1,4]diazepine-2-carboxamide as a yellow solid (250 mg, 56% yield). 1H NMR (400 MHz, CDCl3): δ = 8.48 (br s, 1 H), 7.99–7.96 (m, 1 H), 7.83–7.81(m, 1 H), 7.61–7.53 (m, 2 H), 7.50–7.44 (m, 1 H), 7.41 (dd, J = 7.7, 1.5 Hz, 1 H), 7.37–7.28 (m, 2 H), 7.10–6.98 (m, 3 H), 4.88 (d, J = 10.5 Hz, 1 H), 4.01 (d, J = 10.5 Hz, 1 H), 2.15 (s, 6 H). 13C NMR (100 MHz, CDCl3): δ = 161.4, 160.5, 155.6, 147.2, 139.9, 135.2, 133.7, 132.7, 130.2, 130.1, 129.2, 128.6, 128.2, 128.1, 127.6, 127.4, 126.8, 125.7, 122.8, 54.4, 18.6. ESI-MS: m/z = 446 [M + H]+. 
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